Objectives This study aimed to evaluate the knowledge and practice of medicine use among the general public and the factors affecting the practice of the safe use of medicines. Methods A cross-sectional survey was carried out in public using a convenience sampling technique to recruit the required sample at the household level. A self-administered questionnaire was used for data collection. A total of 888 questionnaires were completed and returned to the researchers. The data were coded and analysed using descriptive and inferential statistics to find the differences between factors at a confidence level of 95%, and a P-value < 0.05 was considered significant. Key findings This study indicated that the respondents have limited knowledge about some aspects of medicine use (mean AE SD = 6.45 AE 2.43). Additionally, there were inappropriate practices of using medicines in terms of taking less than the recommended dose, sharing medicines with others, reusing old prescriptions, stopping use of prescribed medicines and not informing a doctor about other medications used (mean AE SD = 35.15 AE 8.31). Respondents with a higher score of knowledge were more likely to use medicines appropriately (OR = 1.26, 95% CI 1.17-1.35, P < 0.001). Conclusions There is a lack of knowledge about medicine use among the general public, and this issue was associated with inappropriate practices of using medicines. In addition, knowledge about medicine use was significantly associated with an increase in age, females, Malay respondents, higher education level, higher monthly income and respondents suffering from chronic diseases.
Introduction
In this modern era, the prevalence of irrational use of medicines has been increasing throughout the whole world in both developing and transitional countries. [1] The World Health Organization aims to achieve the rational use of medicines by referring to the 'responsible use of medicines', which means that 'patients receive the right medicines at the right time, use them appropriately, and benefit from them'. [2] The irrational use of medicines occurs when one or more of these issues are not involved. [1] The overuse, underuse or misuse of medications leads to the waste of resources and results in negative health effects. [3] Usually, communities of developing countries have limited knowledge and awareness of the safety of drugs commonly found in the home and the proper storage of medicine. [4] In addition, people who have chronic problems were reported to suffer from accidental drug poisoning as a result of drug interactions between medications that they take and alcohol, smoking or other kinds of medications. [5] Other studies have shown that patients who use complementary medicines are unaware of the potential side effects and possible interactions with their prescription medicines. [6, 7] They are advised by their family or friends to try the treatment, and very few of them will refer to doctors. [8] The tendency of the general public towards excessive intake of a certain supplement is closely related to the lack of knowledge regarding the side effects of medicines. [9] On the other hand, previous studies have shown that a high percentage of respondents stopped taking their medication once they felt well and treated themselves based on their previous experience when they felt unwell. [8, 10] Accordingly, the rational use of medicines has become a priority for many healthcare providers. However, little attention has been paid to public education due to insufficient human and financial resources. [10] In Malaysia, the Ministry of Health Malaysia developed a national strategy to foster the concept of quality use of medicines in the country. The goal of this strategy focused on educating consumers and promoting quality use of medicines through effective self-care practices via the 'Know Your Medicine' campaign. [11] In line with the objective of the 'Know Your Medicine' campaign, this study aimed to increase the knowledge of the safe use of medicines in the community by improving the current strategy and paying more attention to the factors that affect the safe use of medicines. This study is important to evaluate the current knowledge and practices of safe use of medicines among the general public and the factors affecting the knowledge and practice of medicine use.
Methods

Study design
A cross-sectional study was carried out to evaluate the public's knowledge and practice of medicine use in the state of Penang, Malaysia. This study was conducted between September and November 2015. Study approval was obtained from the Joint Ethics Committee of the School of Pharmaceutical Sciences, USM-Hospital Lam Wah Ee on Clinical Studies (USM-HLWE/IEC/2015 (0001)). In addition, written informed consent was obtained from all the participants in this study.
Study population
This study was conducted in the state of Penang which is one of the urbanised states in Malaysia. The study population was Malaysian adults aged 18 years and above from both genders. In addition, people who are able to read and write in the Malay language and agreed to participate in the survey were included in this study. People who were <18 years old, unable to read and write in the Malay language or mentally handicapped or who declined to participate in this study were excluded.
Sampling technique and sample size
A non-probability sampling technique was used. A convenience sampling was performed to select the participants of this study. The participants of this study were selected from urban areas. The sample size was calculated according to a 95% confidence level and a 5% margin of error. According to the Raosoft sample size calculator, the required sample size was 377. By applying an effect design of 2, the required sample size became 754. In case of missing data, another 20% was added to the sample to become 923 participants. For the purpose of the study, 1000 participants were involved in the survey.
Data collection tool
The data collection tool was based on the questionnaire. The questionnaire was developed through a literature review from the National Survey on the Use of Medicines (NSUM) by Malaysian Consumers 2012 and previous studies. [9, [12] [13] [14] The questionnaire was further examined by lecturers and postgraduate students who are experts in the field of pharmacy practice to ensure the face and content validity of the questions. The questionnaire consisted of three major domains, including the socio-demographic characteristics of respondents, knowledge of medicine use (10 items) and practice of medicine use (10 items). The knowledge section was used to evaluate the knowledge about specific aspects of medicine use, including the ability to identify generic and brand medicines, the overuse of paracetamol and vitamins, the expiry date of medicines, drug interaction and adverse drug reactions. The practice section was used to evaluate the practice of the safe use of medicines, including the dosage instructions of medicine use, sharing medicines with others, combining alternative and modern medicines, reusing old prescriptions, discontinuing a medication regimen and informing a doctor about other medications being used. Then, the questionnaire was pretested and piloted among 45 participants to measure the clarity and feasibility of data collection and to derive the actual data needed to achieve the objectives of this study. To ensure the reliability of the questionnaire, the internal consistency was calculated by Cronbach's alpha coefficient which indicated acceptable values for 10 items of knowledge (0.615) and 10 items of practice (0.770).
Data collection method
A self-administrated questionnaire was used for data collection from all respondents. For the purpose of the study, some basic information was given to the respondents, including the aims of the study and the confidential statement of respondents' information. The data were collected in a household area in the northeast of Penang Island. Participants were visited house to house in the residential area. The respondents were required to fill in the questionnaire on the spot, and the questionnaires were collected once the respondents finished. The average time needed to answer the questionnaire was between 10 and 15 min.
Data analysis
Statistical Package for the Social Sciences (SPSS, version 18; SPSS Inc., Chicago, IL, USA) was used for data analysis. The types of basic statistics used to elaborate the variables were descriptive statistics and inferential statistics. For the knowledge items, each item had three responses ('yes', 'no' and 'don't know'). The scoring method was used for the purpose of analysis. The correct answer was given a score of 1, and the incorrect answer or 'don't know' was given 0. For the practice items, a rating scale of five points was used to describe the practice of medicine use. For the first eight items, each item was given a score as follows: always = 1, usually = 2, sometimes = 3, seldom = 4 and never = 5. Items 9 and 10 were given a reverse score. The Kolmogorov-Smirnov test was computed to measure the normality of the data, and it found that the data were skewed (P < 0.05). Therefore, nonparametric tests were computed, including the Mann-Whitney test, which was used to find the differences between two groups, such as the genders and the presence of chronic diseases, while the Kruskal-Wallis test was used to find the differences among three groups and above, including the age group, ethnicity, education level, occupation, living status and monthly income. The mean of the total scores of knowledge and practice was used to determine the midpoint of 'good knowledge' and 'good practice'. In addition, to find the predictive factors, logistic regression was performed to highlight the significant independent variables that highly contributed to the total score of knowledge and practice of medicine use.
Results
Demographic data of the respondents
Out of 1000 individuals who were invited to participate in this survey, 888 successfully completed and returned the questionnaires, giving a response rate of 88.8%. The sociodemographic data of the respondents are presented in Table 1 . Regarding the presence of chronic diseases, 14.8% of the respondents were suffering from chronic diseases, including hypertension, diabetes and asthma.
Knowledge of the appropriate use of medicines
As shown in Table 2 , around half of the respondents did not know that generic medicines can be available under different brand names, and 46.4% of the respondents did not know about the negative effects of the overuse of vitamins and the overuse of paracetamol (29.1%). Furthermore, the respondents had limited knowledge about the expiry date of medicines such as ointment and syrup. Some respondents were unaware about the safety of medicines in terms of their side effects and interactions with other medicines or food.
As shown in Table 3 , the total score of knowledge was influenced by the demographic data of the respondents. This study showed that the total knowledge about medicine use was significantly associated with an increase in age, females, Malay respondents, higher education level, higher monthly income and respondents suffering from chronic diseases (P < 0.05). Significant factors have higher mean score and lower interquartile range (IQR) to the median value.
As shown in Table 4 , the significant factors were included in this model to find the predictors that highly contributed to good knowledge of medicine use. The age group of 35-44 years, females, Malay respondents, college/university education level, higher monthly income and having chronic diseases were more likely to have good knowledge about medicine use. The Malay respondents were two and a half times more likely to have good knowledge about medicine use (OR = 2.50, 95% CI 1.01-6.15, P = 0.046). Those with a college/university education level were almost three times more likely to have a high score of knowledge (OR = 2.83, 95% CI 1.17-6.82, P = 0.020). In addition, the respondents with chronic diseases were two times more likely to have good knowledge of medicine use (OR = 2.06, 95% CI 1.31-3.24, P = 0.002).
The practice of using medicines
As shown in Table 5 , most of the respondents have not taken more than the recommended dose (mean = 4.04 AE 1.21, median = 5.0) and have not taken more than the number of instructed dosages per day (mean = 4.09 AE 1.20, median = 5.0). However, the respondents showed an inappropriate practice of using medicines in terms of taking less than the recommended dose, sharing medicines with others, reusing old prescriptions, stopping Knowledge and practice about medicine use Omar Thanoon Dawood et al.
use of prescribed medicines and not informing their doctor about other medications being used.
As shown in Table 6 , the appropriate practice of using medicines was influenced by some factors. The highest score of appropriate practice was significantly associated with Malay respondents (P < 0.001), higher education level, retired people and respondents suffering from chronic disease (P < 0.05).
As shown in Table 7 , the significant factors were included in this model to find the predictors that highly contributed to appropriate practice of medicine use. The respondents with a higher score of knowledge were more likely to use medicines appropriately (OR = 1.26, 95% CI 1.17-1.35, P < 0.001). Indians were less likely to have good practice compared to Malay respondents, and the respondents with a low education level were less likely to have a high score of appropriate practice compared to respondents with a college/university education level. In addition, students were less likely to have adequate knowledge about medicine use (OR = 0.43, 95% CI 0.23-0.80, P = 0.008).
Discussion
This study showed that there was limited knowledge about some aspects of medicine use. Around half of the respondents did not understand that the generic names of medicines can be under different brand names. Previous studies have indicated that people were more familiar with the brand names of medicines than the generic names. [9, 15] The healthcare providers did not provide adequate information about the generic names to their patients. [15] Regarding the overuse of medicines, the respondents showed low awareness of the overuse of vitamins and paracetamol. This result supports previous studies suggesting that people believed non-prescription medicines are safe to use without any side effects. [16, 17] On the other hand, a high percentage of the respondents stated that certain medicines and supplements can cause adverse drug reactions. The available knowledge about adverse drug reactions might be due to information provided by the adverse drug reactions monitoring in Malaysia. [18] Interestingly, around 70% of the respondents in this study have good knowledge about drug interactions with certain foods or traditional medicines, in contrast to previous studies that indicated limited information about drug interactions between certain medications or supplements and foods because of the high consumption of vitamins and herbal supplements. [18] [19] [20] Respondents believed the expiry date of ointment and syrup can be extended by storing them in refrigerator. The proper storing of medicine makes it valid until the expiry date. Similar findings have been documented in different studies that people intended to store expired medications. [21, 22] A lack of information about expired medications and the way to dispose of them is a possible reason for keeping expired medications. [23, 24] Regarding the practice of using medicines, some respondents have inappropriate practices in using medicines, such as sharing medicines with others, reusing old medicine, discontinuing medicines when the symptoms are relieved and not informing their doctor or pharmacist about other medicines they are using. These problems in using medicines always occurred as a result of limited information about the proper use of medicines, which should be provided by healthcare providers. [12, 18, 25] Regarding adherence to prescribed medicines, this study showed that the respondents stated low adherence in terms of stopping use of their prescribed medicines when they felt recovered, similar to what was found in other studies that people do not adhere to their treatment regimens. [10, 26] Patients' inadequate knowledge about medicines is a reason for non-adherence and less use of medical resources. [27] In the present study, knowledge and the practice of medicine use were predicted by certain factors, including the socio-demographic information of the respondents. The age group of 35-44 years had a higher score of knowledge compared to other age groups. Other studies have shown that knowledge of medicines decreases with an older age [28] and a younger age. [29] Elderly people are less likely to understand some information about their medications. This can be due to the fact of cognitive ability that is becoming low in advancing age which can also lead to inappropriate use of medicines. [10] In addition, females were more knowledgeable about medicines than males. Abahussain et al. [30] reported that females were more intent on getting information about medicines and more likely to use medicines such as NSAID during their monthly menstrual pains. Moreover, Malay respondents have better knowledge and practice of medicine use compared to Chinese and Indian respondents. The ethnic backgrounds of people have contributed to create beliefs about medicines that are generated from the local culture and customs which make people more interesting or less interesting to know about medicines. A previous study showed that the Chinese people are less likely to comply with medicine use instructions and have low awareness about medicines education programme. [9] The various cultural beliefs about disease and treatment may affect people's perception about the therapeutic effects of medicines. On *Statistically significant P < 0.05. the other hand, people with a higher education level and higher monthly income have better knowledge about medicine use. The education level was a factor for having a better understanding about medicines. [31] People with a high education level may have more resources of medical information and read more about medicines compared to loweducated or uneducated people. However, people with high income or a chronic disease more frequently visit healthcare services and receive more information about medicines. Furthermore, people with high income may have higher education that contributing to have good knowledge about medicine use. Therefore, our study revealed that people with good knowledge of medicine use are more likely to have appropriate practice of using medicines.
Study recommendations
The inappropriate practices of using medicines may cause health problems. Many of these problems can be improved by setting up more educational campaigns regarding health improvement. Health policymakers must design a better strategy to help people, especially those with low education levels, to use their medicines rationally through health education programmes to increase awareness of medicine use among the general public in order to achieve good and safe practices of medicine use, especially among those of a low socioeconomic status. In addition, healthcare professionals should play a major role in educating their patients about the appropriate use of medicines and disseminate information about medicines to their community, especially among older people and those who have chronic diseases.
Limitations
This study has some limitations. Firstly, the practice of medicine use was assessed based on past dealings with medicines. This may or may not explain the current practice of using medicines in the community. Secondly, the health literacy was not assessed in this study that can help to determine the level of knowledge regarding health-related issues. Thirdly, this study was limited to a convenience sampling method to select the respondents in the northeast of Penang Island, so the data cannot be generalised to the overall population in Malaysia. Lastly, the data were 
Conclusion
This study indicated that most of the respondents have moderate knowledge about medicine use. In addition, inappropriate practices of using medicines emerged from this study. The knowledge and practice of medicine use were influenced by some demographic information of the respondents. In addition, knowledge about medicine use was significantly influenced by an increase in age, females, Malay respondents, higher education level, higher monthly income and respondents suffering from chronic diseases. A higher knowledge score highly predicted good practice of using medicines.
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